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Figure 2: Reductions in lift pump and centrifuge demand during a partial-day plant shutdown 

 



Conclusions 



CHAPTER 1: 
Introduction 

   

 

• 

• 

• 





CHAPTER 2: 
The Southeast Water Pollution Control Plant 
Background 



Operations 

Figure 3: Process flow illustration for the Southeast plant

Adapted from: San Francisco Public Utilities Commission 2010 
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CHAPTER 3: 
Project Overview 

Key Equipment 

Lift Pumps 

Figure 4: Examples of lift pumps (left) and centrifuges (right) at the Southeast plant 
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CHAPTER 4: 
Facility Baseline Analysis 
Net Plant Demand 

Figure 5: Average load profile for net plant demand

Error bars represent one standard deviation and the maximum and minimum recorded demand. 
Averaged from 7/1/10-6/30/11, with 6/22/11 omitted due to a grid disconnect. 

Influent Flow 
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Correlations 



Figure 6: Correlation between influent flow and total plant demand

Table 1: Seasonal averages of demand, influent flow, and process intensity 

 

 



CHAPTER 5: 
Submetering 

Centrifuges 

Table 2: Operating characteristics and estimated shed potential for six submetered centrifuge

Lift Pumps 



Figure 7: Daily profile for total lift pump demand and influent flows 

Table 3: Operating characteristics and estimated shed potential for four submetered lift pumps 
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Figure 8: Average plant demand on event days, compared to average dry season demand 



Table 4: Plant demand on event days compared to average dry season demand 

Partial-day complete plant shutdown 

Table 5: Load sheds from average net plant demand 

Figure 9: Plant demand and influent flow on partial-day plant shutdown days 



Table 6: Load shifts from monitored upstream pumping stations on partial-day plant shutdowns 

Table 7: Load shifts from plant lift pumps on partial-day plant shutdowns 



Figure 10: Reductions in lift pump and centrifuge demand during a partial-day plant shutdown 

Table 8: Load shifts from centrifuges on partial-day plant shutdowns 



Figure 11: Pump station demand during partial-day plant shutdowns, compared to dry season average demand 



Shutdown of aeration trains 

Figure 12: Dissolved oxygen in secondary effluent on days with aeration train shutdowns

Error bars around the average represent one standard deviation. 

Shutdown of centrifuges and gravity belt thickener 



Figure 13: Centrifuge load during centrifuge shutdown period, compared to average

Flow adjustments 



Figure 14: Reduction in plant demand coinciding with a reduction in influent flow 

Figure 15: Demand from North Shore Pumping Station during shutdown events

Shutdown events begin and end at marked points. 



Table 9: Load shift details for North Shore Pumping Station shutdowns 

Cogeneration Plant Active 



Figure 16: Demand from utility meter, solar generation, and cogeneration during days where 
cogeneration unit is running throughout the day 

Figure 17: Cogeneration unit ramp-up profile 
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Appendix A: Additional Figures 
Figure A-1: Map of data collection locations.  

Northernmost is the weather station recording precipitation (COOP), southernmost is the weather station 
recording temperature (ASOS), and central is the Southeast plant. Image credit Google Maps 2012.

Figure A-2: Net plant demand, 7/1/10-6/30/11 
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Figure A-3. Plant influent flow, 7/1/10-6/30/11

The precipitation on 6/4/11 was abnormal, and broke several decades-old records for June rainfall. 

Figure A-4: Daily profile for net plant demand and influent flow in wet and dry seasons 

 



Figure A-5: Average solar generation profile in wet and dry season 

Figure A-6: Daily average of cogeneration and net plant load 

 



Figure A-7: Correlation between precipitation and influent flow 

 
Figure A-8: Correlation between temperature and influent flow 

 



Figure A-9: Average load profile for six submetered centrifuges 

 
Figure A-10: Load curves for six submetered centrifuges 

 



Figure A-11: Correlation between influent flow and centrifuge demand 

 
Figure A-12: Average load profile for four submetered lift pumps 

 



Figure A-13: Load curves for four submetered lift pumps 

 
Figure A-14: Correlation between influent flow and lift pump demand 
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Figure A-15: Reductions in lift pump and centrifuge demand during partial-day plant shutdowns 

  



Figure A-16: Plant demand on flow adjustment days 



Appendix B: Details of Reported Plant Maintenance 
Days 

Table B-1: Details of plant maintenance days, as reported by plant personnel






